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Abstract 

Background: Out-of-hospital emergency care is at an early stage of development in Armenia, with the current 
emergency medical services (EMS) system having emergency physicians (EPs) work on ambulances along with 
nurses. While efforts are underway by the Ministry of Health and other organizations to reform the EMS system, 
little data exists on the status of pediatric emergency care (PEC) in the country. We designed this study to evaluate 
the knowledge and attitudes of out-of-hospital emergency physicians in pediatric rapid assessment and resuscitation, 
and identify areas for PEC improvement. 

Methods: We distributed an anonymous, self-administered Knowledge and Attitudes survey to a convenience sample 
of out-of-hospital EPs in the capital, Yerevan, from August to September 2012. 

Results: With a response rate of 80%, the majority (89.7%) of respondents failed a 10-question knowledge test (with 
a pre-defined passing score of >7) with a mean score of 4.17 ± 1.99 SD. Answers regarding the relationship between 
pediatric cardiac arrest and respiratory issues, compression-to-ventilation ratio in neonates, definition of hypotension, 
and recognition of shock were most frequently incorrect. None of the participants had attended pediatric-specific 
continuing medical education (CME) activities within the preceding 5 years, x 2 analysis demonstrated no statistically 
significant association between physician age, length of EMS experience, type of ambulance (general vs. resuscitation/ 
critical care), or CME attendance and pass/fail status. The majority of participants agreed that PEC education in Armenia 
needs improvement (98%), that there is a need for pediatric-specific CME (98%), and that national out-of-hospital PEC 
guidelines would increase PEC safety, efficiency, and effectiveness (96%). 

Conclusions: Out-of-hospital emergency physicians in Yerevan, Armenia are deficient in pediatric-specific emergency 
assessment and resuscitation knowledge and training, but express a clear desire for improvement. There is a need to 
support additional PEC training and CME within the EMS system in Armenia. 

Keywords: Armenia; Yerevan; Emergency medical services development; Emergency medical services for children; 
International pediatric emergency medicine; Pediatric emergency care education; Pediatric emergency medicine 



Background 

The emergency medical services (EMS) system in Armenia 
is based on the "Franco-German" model of emergency 
medical care wherein physicians work on ambulances 
along with nurses. Consistent with this model, Armenian 
emergency physicians (EPs) provide patient care at the 
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scene and have a very low transfer rate to hospital (<15%) 
[1]. Therefore, the term "out-of-hospital" is used instead 
of "pre-hospital" when describing these EPs. In Armenia, 
out-of-hospital EPs are not part of a separate specialty; 
instead, they are often trained in other specialties or 
begin work immediately after completing a post-medical 
school internship year. They generally do not have 
pediatric-specific training and there are no nationally 
accepted or widely used EMS guidelines or protocols to 
guide the care of pediatric patients in the country. This is 
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significantly different compared to the "Anglo-American" 
or "Specialty" model of emergency medicine whereby 
pre-hospital care is delivered by non-physicians with 
the goal of rapid transport to a hospital-based emer- 
gency department where a specifically trained EP de- 
livers patient care. Additionally, in the absence of a 
medical command system, physicians who are inad- 
equately trained in pediatric emergency care (PEC) have 
limited options to seek supervision when responding to 
these cases. 

The need to improve the Armenian EMS system has 
been recognized by both the medical community and 
government officials since independence from the Soviet 
Union in 1991. From 1993 to 1997, a partnership between 
the United States Agency for International Development 
(USAID), the University of Massachusetts, and the 
Ministry of Health (MoH) of Armenia resulted in the 
development of a regional training center. Here, over 
1,800 health care workers and first responders were 
trained with a mean improvement in test scores of 
100% in ambulance drivers and police, fire, and military 
personnel, and 58-60% in physicians and nurses [2]. 
However, while the training center continues to function, 
few additional updates have been made to the EMS system 
or provider education in Armenia. 

The MoH of Armenia is currently working to modernize 
the EMS system. However, there is a significant gap in 
information about the current state and while it would 
be possible to simply invest money in new equipment, 
successful development experience indicates that build- 
ing human capacity is critical to success. Therefore, we 
designed a study to evaluate the human capacity for 
PEC via a knowledge and attitudes survey of pediatric 
rapid assessment and resuscitation in out-of-hospital 
EPs. To our knowledge, this is the first study of its kind 
in Armenia. The goal of this study is to identify areas of 
improvement regarding PEC education and the pediatric 
EMS system in Yerevan, Armenia. 



Methods 

Study setting 

Yerevan is the capital of Armenia, with a population of 
1.1 million and encompassing 87.65 sq. miles [3,4]. It 
has one central dispatch center and 6 sub-centers and 
35 ambulances (10 resuscitation/critical care ambu- 
lances and 25 general/basic ambulances), with a total 
staff of 650, of which 200 are physicians. A nurse or 
physician at the dispatch center receives calls made to 
the 1-03 emergency ambulance number. 

According to surveillance data from the Yerevan Central 
Dispatch Center, EMS utilization has increased over the 
past two years: total EMS calls were 12% higher in July 
2012 compared to July 2011, while pediatric EMS calls 
were 15% higher. Pediatric calls constituted 10-12% of all 
EMS calls in both 2011 and 2012 (Figure 1) [5]. 

Study design 

This was a cross-sectional, anonymous, self-administered 
survey study. The knowledge questions were designed 
based on PEC knowledge taught in standard PEC courses 
and textbooks. These questions were then further vali- 
dated via pilot testing with groups of pediatric emergency 
physicians in the US and a group of physicians in Yerevan. 

The questions were drafted in English and then trans- 
lated into Eastern Armenian, the official language of 
Armenia. The translation was reviewed by the lead 
author who is a native Armenian speaker, by physicians 
in Yerevan who are not part of this study and are fluent 
in both English and Armenian and by native Armenian- 
speaking faculty at Columbia University, New York, who 
are also fluent in English. The survey was back translated 
into English and it was verified that there was no change 
in the substance or form of the questions. 

The study was given exempt status by the Institutional 
Review Board at Thomas Jefferson University and approved 
by the MoH of Armenia. 
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Table 1 Participant characteristics 



Frequency (%) 





All 

(n = 1 36) 


Did not complete 
knowledge test (n = 10) 


Sex 






Males 


66 (48.5%) 


5 (50%) 


Females 


67 (49.3%) 


5 (50%) 


No response 


3 (2.2%) 




Age: 22-34 


33 (24.3%) 


3 (30%) 


35-50 


43 (31.6%) 


3 (30%) 


51-65 


56 (41.2%) 


2 (20%) 


66-75 


3 (2.2%) 


2 (20%) 


No response 


1 (0.7%) 




Medical school graduation year 






1968-1984 


51 (37.5%) 


4 (40%) 


1985-1999 


46 (33.8%) 


3 (30%) 


2000-2012 


33 (24.3%) 


2 (20%) 


No response 


6 (4.4%) 


1 (10%) 


Country of medical school 






Armenia 


131 (96.3%) 


10 (100%) 


Azerbaijan 


2 (1.5%) 


- 


Russia 


3 (2.2%) 


■ 


No response 


None 


■ 


Post-graduate pediatric 
education 






Yes 


27 (19.9%) 


3 (30%) 


No 


93 (68.4%) 


6 (60%) 


No response 


16 (1 1.8) 


1 (10%) 


Number of years on ambulance 






Less than 5 


38 (27.9%) 


3 (30%) 


5-15 years 


28 (20.6%) 




1 6-20 years 


1 0 (7.4%) 


1 (10%) 


More than 20 years 


60 (44.1%) 


6 (60%) 


No response 


None 




Type of ambulance 






General/Basic 


108 (79.4%) 


10 (100%) 


Resuscitation/Critical care 


28 (20.6%) 




No response 


None 




CME in the past 5 years 






Yes 


111 (81.6%) 


8 (80%) 


No 


20 (14.7%) 


1 (10%) 


No response 


5 (3.7%) 


1 (10%) 



Data collection 

From August to September 2012, we distributed the ques- 
tionnaires to a convenience sample of physicians work- 
ing in the Yerevan EMS system (n = 170). Participants 
returned the completed surveys to the Central Dispatch 
Center, where they were picked up at the end of the 
study period. 

Data analysis 

We utilized the Statistical Package for Social Science 
(SPSS®, Version 17.0) for data analysis and first performed 
a descriptive analysis of distributions, means, medians, 
and proportions to characterize demographics of the study 
participants. Based on a pre-defined protocol and the 
10 individual knowledge questions, we then calculated 
a Knowledge Score (number correct per respondent) 
and a dichotomous pass/fail status for each respondent. 
Further analysis correlated mean Knowledge Scores with 
different age groups, length of EMS work experience, 
pediatric-specific training, and continuing medical educa- 
tion (CME) sessions attended, using a statistical signifi- 
cance of P <0.05. Physician attitude items utilized 4-point 
Likert scales, with responses collapsed into dichotomous 
variables followed by frequency analysis to report par- 
ticipant responses. We included surveys with incomplete 
responses in the analysis. 

Results 

The survey response rate was 80% (n = 136) with only 
74% (n = 126) completing the knowledge portion of the 
survey. All 10 participants who left the knowledge test 
blank worked on basic ambulances. The median age of 
participants was 49 with an interquartile range of 36-54. 
Table 1 describes the characteristics of the study parti- 
cipants. While none of the participants had attended 
pediatric-specific CMEs over the past 5 years, 20% reported 
having had post-graduate pediatric education. A majority 
of respondents (79.4%) estimated the proportion of their 
pediatric calls to be consistent with the range documented 
in the literature and reported by the EMS director for 
2012 [6,7]. Thirty percent of respondents estimated that 
the proportion of pediatric patients transported to hospi- 
tals was less than 10% (Table 2). 

The majority of respondents (53%) reported that they 
have no contact with the on-call physician at the receiving 
hospital and one-third denied contact with any receiving 



Table 2 Use of EMS by pediatric patients 





<10%, 


11-25%, 


26-50%, 


>50%, 


Not applicable, % 


No response, % 




% 


% 


% 


% 






What is the percentage of pediatric patients 
you see when called? 


46.3 


33.1 


2.2 




5.1 


13.2 


What percentage of pediatric calls you receive 
do you transfer to the hospital? 


30.1 


22.1 


22.1 


16.9 


0.7 


8.1 
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Figure 2 Communications before transition to inpatient care. 



hospital staff (Figure 2). Respondents identified three 
pediatric hospitals (Arapgir (42.6%), Mouratsan (50.7%), 
and St. Marys (53%)) most frequently as receiving hospi- 
tals. Other hospitals listed included Nork hospital (7.4%) 
and St. Gregory the Illuminator Emergency Hospital 
(1.5%). Six percent of providers reported that they 
would select a receiving hospital based on the patients 
age and specific diagnosis, and 2.2% stated that they 



would choose the nearest hospital regardless of age 
and/or diagnosis. 

The most common perceived barriers to appropriate 
PEC were lack of specialized knowledge and skills (38%), 
lack of pediatric equipment and medications (37%), lack 
of knowledge and understanding of pediatric medication 
dosing and pharmacology (23%), and lack of pediatric- 
specific CME (22%). 



Table 3 Knowledge of pediatric rapid assessment and resuscitation (n = 126) 



True/false statements 


Correct response, % 


Incorrect response, % 


Unsure, % 


No response, % 


1 


In CPR the compression-to-ventilation ratio 
varies from neonates to older children (True) 


69.8 


13.5 


13.5 


3.2 


2 


Chest compressions in a neonate should 
start for a heart rate less than 100 (False) 


53.2 


25.4 


16.7 


4.8 


3 


Chest compressions in children should 
start for a heart rate less than 60 (True) 


35.7 


31.7 


21.4 


11.1 


4 


Most children's heart stops because 
of respiratory issues (True) 


41.3 


26.2 


16.7 


15.9 


5 


The compression-to-ventilation ratio in 
neonates is 3:1 (True) 


40.5 


28.6 


17.5 


13.5 


6 


Hypotension in a child under 10 years old 

is defined as SBP less than 70 + (2 x age) (True) 


32.5 


15.1 


35.7 


16.7 


7 


For 2-person CPR in children, the compression- 
to-ventilation ratio is 15:2 (True) 


50.8 


19.8 


19.8 


9.5 


8 


For 1 -person CPR in children, the compression- 
to-ventilation ratio is 30:2 (True) 


54.8 


17.5 


17.5 


10.3 


9 


For anaphylaxis, the first medication to give is 
epinephrine IM 1 mg/mL (1:1,000) at a dose 
of 0.1 mg/kg (False) 


7.1 


59.5 


21.4 


11.9 


10 


In children, tachycardia can be the only sign 
of shock (True) 


31 


31 


25.4 


12.7 
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The knowledge portion of the survey included 10 true/ 
false/unsure-type questions about PEC (Table 3). The 
maximum possible score was 10 with a pre-defined pass- 
ing score of >7. The majority (89.7%) failed the test. The 
mean score was 4.17 ± 1.99 SD (Figure 3). The most fre- 
quently incorrect question (59.5%) was regarding the 
correct dose of epinephrine in anaphylaxis and more than 
one-third of participants were unsure about the definition 
of hypotension in children. However, the majority (69.8%) 
recognized that the compression-to-ventilation ratio varies 
from neonates to older children. There was no difference 
in mean score between those who worked on the general/ 
basic ambulance and those who worked on the resuscita- 
tion/critical care ambulance (P = 0.69; Students £-test). 
The Knowledge Score and passing the test were not asso- 
ciated with variables such as age, post-graduate education, 
and length of EMS work experience (Tables 4 and 5). 

With regard to attitudes, a majority of participants 
(98.5%) agreed that pre-hospital PEC-related education 
in Armenia needs to be improved; that there is a need 
for pediatric-specific CME (98%); and that national out- 
of-hospital PEC guidelines would increase PEC safety, 
efficiency, and effectiveness (96%) (Table 6). Seventy 
percent of respondents agreed with the statement that 
"there is a lack of standardization regarding pre-hospital 
PEC in Armenia," however, only 27.9% felt that this lack 
of standardization affected their provision of care (Table 7). 
Univariate analysis using the x 2 test of independence did 
not show a statistically significant difference in attitudes 

Table 4 Relationship between knowledge score and 
select participant characteristics 



Characteristic P value 

Post-graduate pediatric education 0.35 a 

CME sessions in past 5 years 0.88 a 

Length of time since graduation 0.21 b 

Length of EMS experience 0.1 0 b 



regarding the effect of the absence of standardized 
care based on physician ambulance type (general/basic 
ambulance vs. resuscitation/critical care; P = 0.95), age 
(P = 0.53), post-graduate pediatric education (P = 0.96), 
or years of experience (P - 0.24). 

Discussion 

Children often represent a challenge to emergency and 
trauma providers because of their behavioral, develop- 
mental, anatomic, and physiologic variation compared to 
adults. In the United States, a study conducted in 2011 
in a New Jersey trauma center found pediatric pre-hospital 
care with regard to endotracheal intubation, peripheral 
intravenous access, and fluid resuscitation to be subopti- 
mal when compared with adults [8]. Studies in Germany, 
which follows a similar EMS model to Armenia (i.e., 
"Franco-German"), have shown that EMS providers are 
less comfortable and competent in managing pediatric 
emergencies compared to adult emergencies [7,9]. Simi- 
larly, a survey regarding knowledge of pediatric resusci- 
tation guidelines in French EMS teams revealed that a 
majority lacked sufficient knowledge [10]. 

Our study demonstrates similar knowledge deficits in 
pediatric-specific emergency assessment and resuscitation 
among out-of-hospital EPs in Yerevan, Armenia. This is 
especially concerning given that there is an association 
between paramedics' field performance and their per- 
formance on cognitive examinations when assessed by 
a simulated EMS response [11]. Given the generally lower 
proportion of pediatric patients seen by the EMS providers 
and the unique characteristics of children as patients, 
EMS systems need to take special care to ensure com- 
petence and maintenance of skills in their providers. 
One likely intervention would be the design and imple- 
mentation of a PEC educational curriculum that meets 
the needs of providers participating in the EMS system 
of Yerevan, Armenia. 

Our study also highlights many of the systemic issues 
related to out-of-hospital PEC in Yerevan as perceived by 
providers, along with substantial deficiencies in pediatric 



Table 5 Relationship between passing the test and select 
participant characteristics 



Characteristic 


P value 


Age 


0.35 a 


Length of EMS experience 


0.88 a 


Type of ambulance 


0.21 b 


CME attendance 


0.1 0 b 


Post-graduate pediatric training 


0.236 c 


Graduation year 


0.1 94 c 


Country of graduation 


0.867 c 



a Students f-test, b One-way ANOVA. 



'Students f-test, b One-way ANOVA, c \ 2 test of independence. 
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Table 6 Attitudes regarding PEC education and efficiency of the emergency system (n = 136) 

Strongly agree, % Agree, % Disagree, % Strongly disagree, % No response, % 

Pre-hospital care in Armenia is very efficient 16.2 60.3 12.5 4.4 6.6 

Pre-hospital PEC related education in Armenia 35.3 63.2 1.5 0 0 
needs improvement 

There is a need for pediatric-specific CME for 36 62.5 0.7 0 0.7 
pre-hospital PEC providers in Armenia 

Pre-hospital PEC guidelines make PEC safer 34.6 61.8 1.5 1.5 0.7 
and more efficient and effective 



EMS services. The absence of contact with the on-call 
physician at the receiving hospital in the majority of cases 
is a significant problem that can result in compromised 
patient care and safety, and presents a critical opportunity 
for improvement. 

Finally, the absence of national PEC practice guidelines 
is another deficiency highlighted in this study. Re- 
searchers in other countries have shown that clinical 
practice guidelines improve quality of care and reduce 
costs [12]. Implementation of such guidelines is 
dependent on multiple factors, including physician char- 
acteristics, enforcement, and methods of dissemination 
[13]. Moreover, for guidelines to have a positive impact 
on the quality of care, they need to address not only evi- 
dence, but also consider the specific needs of a commu- 
nity, resources, cost, and expert opinion [14]. Physicians 
who participated in this study are cognizant of this defi- 
ciency and of the importance of guidelines; this creates a 
unique opportunity for action towards the design and 
implementation of practice-based guidelines for PEC in 
the Yerevan EMS system. 

The results of this study indicate that out-of-hospital 
EPs in Yerevan, Armenia recognize the importance of 
pediatric training, their personal deficiencies with regard 
to PEC, and systemic issues and barriers while expressing 
a clear desire for improvement. As the government of 
Armenia works to modernize and improve EMS, this 
study highlights critical deficits and the strong potential 
for effective strategies to advance PEC in Armenia. 

Limitations 

Consistent with all survey studies, data collected in this 
study was self-reported and subject to recall and selection 



Table 7 Attitudes regarding standardization of care 
(n = 136) 





Yes, % 


No, % 


No 

response, °A 


Not 

b applicable, % 


Is there lack of 
standardization regarding 
pre-hospital PEC in 
Armenia? 


70.6 


25.7 


3.7 


n/a 


If there is lack of 
standardization, does it 
affect the care you provide? 


27.9 


42.6 


17.6 


11.8 



bias. Certain questions had a non-response rate of up to 
25%. Additionally, the survey may have been underpow- 
ered to find difference between some sub-groups. 

This study also did not address the knowledge or atti- 
tudes of nursing staff on ambulances. As an integral part 
of the pre-hospital medical team, nursing education 
would play an important role in the future development 
of the EMS system in Yerevan, Armenia. 

Conclusions 

Out-of-hospital emergency physicians in Yerevan, Armenia 
are deficient in pediatric-specific emergency assessment 
and resuscitation knowledge and training, but express a 
clear desire for improvement. There is a need to sup- 
port additional PEC training and CME within the EMS 
system in Armenia. 
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